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(57) A method and apparatus for communicating 
files over a communications network in which links to 
files, such as hyperlinks, comprise a multilink. A multi- 
link Is a hyperlink associated with a plurality of elec- 
tronic addresses, each leading to a different physical 
file. Selection of a multilink results in the generation of a 
menu of options for all of the different files that can be 
returned to the client corresponding to the selected mul- 
tilink. Selection of an option results in returning of the 
associated file to the client 
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Description 

Field Of The Invention 

[0001] Tbis invention relates to communications s 
networks, generally, and more particularly to a method 
of communication within such communications - net- 
works and apparatuses for practicing the inventive 
method. 

10 

Background Of The Invention 

[0002] The World Wide Web ("Web") is essentially 
a distributed depository of data files stored on Web 
servers connected by a global communications network 75 
known as the Internet. Users of the Web may request 
transmission of files to their own computers, i.e., client, 
computer, for viewing, storing or printing. Each server 
computer stores files identified by a universal resource 
locator (URL) comprising an electronic address. Each 20 
URL is a physical reference in that each URL points to a 
particular server and identifies the location of a single 
file at that server. Many of the files stored on servers are 
documents written in a standard programming language 
known as hypertext mark-up language (HTML). HTML 25 
files are translated for viewing, printing or storing by a 
Web browser computer program running on the Web cli- 
ents. The Web browser also communicates with Web 
servers. Using HTML, an author of such a Web page (a 
file written in HTML) can designate a specific word. 30 
phrase or image in the Web page as a hyperlink. Each 
hyperlink may be associated with a URL of another file 
stored on the Web. A user's selection of a hyperlink is 
an initiation of a request for the file located at the elec- 
tronic address identified by the URL with which the 35 
hyperlink is associated. Since each traditional hyperlink 
is associated with a single URL. each hyperlink is asso- 
ciated with a single file having a particular location on a 
particular server. 

[0003] A request for transmission of a file originates 40 
at the Web client and is submitted to a server computer 
by the Web browser software running on the client com- 
puter. In a typical arrangement, the request is then for- 
warded to a proxy computer interconnecting the client 
computer and the server computer. Upon a user's 45 
selection of a hyperlink, the client's Web browser issues 
a hypertext transfer protocol (HTTP) request to the 
server identified by the URL associated with the hyper- 
link. The request is intercepted by a proxy which then 
relays the request over the Internet to the identified so 
server. The server responds by transmitting the 
requested fOe to the proxy, assuming that the requested 
file resides on the server at the electronic address iden- 
tified in the URL. The proxy then relays the requested 
file to the client. ss 
[0004] The standard HTML syntax of Web pages 
and the standard HTTP communications protocol sup- 
ported by the Web guarantee that a Web client and Web 



browser can communicate with any Web server. The 
JAVA programming language and JAVA applets allow 
for platform independent application programs which 
can be executed by any Web client. 
[0005] Many files on Web servers may be consid- 
ered to be related. For example, due to the vastly heter- 
ogenous resources of Web clients and Web servers, 
there are a number of files which are related in that they 
contain the same or similar content, but are unique in 
that they have differing formats, e.g.. postscript, 
ADOBE®. ACROBAT®. JPEG. GIF, TIFF. etc. to 
accommodate the capabilities of these vastly heteroge- 
nous client computers. Other files which do not have 
similar content also may be considered related. For 
example, a list of documents published by a single 
author, a grouping of a person's favorite Web sites, etc. 
Under the existing URL system, each file is presented 
with its own hyperlink. We have discovered that it would 
be advantageous to provide access to a group of related 
files through a single, logical access point, e.g.. a hyper- 
link. 

Summary Of The Invention 

[0006] Accordingly, it is an object of the present 
invention to provide a method for satisfying a request for 
information by permitting access to a plurality of files 
upon selection of a single, logical access point. It is 
another object of the present invention to provide such 
a method which is compatible with existing communica- 
tions protocols and Web browsers, tt is yet another 
object of the present invention to provide apparatuses 
for carrying out the inventive method. 
[0007] These and other objects are realized by the 
provision of a method for communicating files over a 
communications network in which links to files, such as 
hyperlinks, comprise a new construct herein termed a 
multilink. A multilink is a hyperlink associated with a plu- 
rality of electronic addresses (e.g., URLs) rather than a 
single electronic address. The addresses are concate- 
nated within a single multilink URL associated with the 
multilink. The selection of a multilink results in execution 
0I a program that parses the multilink URL, identifies the 
electronic addresses associated with the multilink and 
generates a menu showing all of the different hyperlinks 
accessible via the multilink. The user then selects one 
particular hyperlink from the displayed menu. The URL 
to the file associated with the selected hyperlink is then 
used to request the file from the appropriate server and 
the desired file is returned. 

Description Of The Drawings 

[0008] 

Figure 1 is a. symbolic diagram of a simplified 
World Wide Web topology as known in the prior art. 
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Figure 2a is an image of an example of a Web page 
which shows hyperlinks in accordance wrth the 
prior art. 

Figure 2b is an image of an example of a Web page 5 
which shows a multiiink and a menu in accordance 
with the present invention. 

Figure 3 is an image of an example of a Web page 
showing a default Web page in accordance with the io 
present invention. 

Figure 4 is a symbolic diagram illustrating commu- 
nication in accordance with the present invention 
using a multiiink. is 

Detailed Description 

[0009] Figure 1 is a symbolic diagram of a simplified 
Web topology as is known in the prior art. In the exam- so 
pie of Figure 1 . the Web client 6 is the user's computer. 
The client 5 may connect to an Internet Service Pro- 
vider (not shown) over a communications line 10, using 
a modem in the client The Internet Service Provider 
typically controls the proxy 16 which has a dedicated 25 
connection over a transmission link 20 to the Internet 
36. a sub-network of switching nodes and transmission 
links. A Web server 36 is connected to the Internet 36 
by a transmission link 30. In actuality, the Web's topol- 
ogy is much more complex with numerous servers, cli- 30 
ents. proxies, transmission links, etc. 
[001 0] Using Web browser software running on the 
client computer, the user requests an image, document, 
multimedia or other data file (herein referred to collec- 
tively as lile") by selecting a hyperlink. Upon selection 35 
of a hyperlink, the user's clierrt computer submits a 
request to a server computer identified in the URL asso- 
ciated with the selected hyperlink. In a typical Web 
topology, the URL is transmitted to the proxy over link 10 
using the GET URL HTTP request, which then fonwards 40 
it over transmission link 20 to the server 36 via the Inter- 
net 26 and transmission link 30. The server 36 responds 
to the request by transmitting the file identified in the 
URL via the Internet 26 to the proxy 16 which then for- 
wards the file to the client for viewing, storing or printing. 45 
[0011] The present invention provides a method 
and apparatus for satisfying a request for transmission 
of a file, the request initiating with a user's selection of a 
logical point of access to one or more files, the logical 
request being later paired with an electronic address at so 
which the requested file may be located. The present 
invention is discussed in relation to what is referred to 
herein as a "multiiink*'. 

[0012] A multiiink, as referred to herein, is a partic- 
ular type of hyperlink which provides a single logical ss 
point of access to multiple files. As discussed above, a 
traditional hyperlink is established by HTML program- 
ming associating the hyperlink with a single electronic 



address identifying a single file on a particular server. 
Rather, the multiiink is a logical point of access to a plu- 
rality of files which are associated with the multiiink. 
[0013] A multiiink in accordance with the present 
invention appears in the Web browser much like a tradi- 
tional hyperlinK but differs from the traditional hyperlink 
in that a user's selection of the multiiink results in gener- 
ation and display of a menu of a plurality of user- 
selectable options. Preferably each option is a hyper- 
link. Each hyperlink displayed in the menu could be a 
traditional hyperlink, another multiiink. or an irdirect 
link, 

[0014] A multiiink is a logical point of access in that 
it is not directly related to a particular physical refer- 
ence. Rather, it is a logical reference to a plurality of 
files. In the HTML context, a multiiink may be associated 
with a multiiink URL (" MURL*' ) where the MURL com- 
prises a plurality of electronic addresses. In the pre- 
ferred embodiment, each electronic address is 
associated with a description, in the form of a hypo'link. 
identifying the file found at the corresporxJing electronic 
address. The description is displayed in a menu gener- 
ated and displayed when the multiiink is selected. 
[0015] In accordance with the present invention, a 
menu-generation computer program is executed upon a 
user's selection of a multiiink. The computer program 
parses the MURL associated with the multiiink and 
presents a menu. The computer program preferably is 
written in a platform independent computer program- 
ming language that is compatible with standard Web 
browsers. In the preferred embodiment, the computer^ 
program is written in the Javascript programming lan^ 
guage. The computer program may be executed at any 
suitable location, i.e., client, proxy, or server. However, it 
is preferable that the menu generation computer pro- 
gram be transmitted to and executed at the client com- 
puter. The computer program may be transmitted to the 
client computer in a numt>er of ways. In one embodi- 
ment, a reference to the menu generation computer pro- 
gram is embedded or appended by the proxy computer. 
In the preferred embodiment, the proxy computer 
embeds or appends a reference only in pages contain- 
ing a multiiink. In the most preferred embodiments a ref- 
erence to the computer program is embedded in each 
Web page (parent file) containing a multiiink. in such an 
embodiment, the dient computer automatically 
requests the computer program upon loading the Web 
page. Alternatively, the entire program could be 
amended to the parent file before transferring the |:>ar- 
ent file to the client computer. Either the proxy computer 
or the server computer could perform the embedding or 
appending steps. 

[001 6] While adoption of such a distribution scheme 
for the computer program would be sufficient to ensure 
operability of the multilinks If all proxies were to use the 
distribution scheme, in the preferred embodiment, a 
backup system is employed. In such a system, a tradi- 
tional URL leading to a file containing the menu genera- 
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tion program is included in the parent file. For instance, 
the MURL associated with the multilink preferably may 
further comprise a default electronic address to a 
default Web page containing only the menu generation 
computer program. Accordingly, in the event that the 
computer program is not transmitted or otherwise 
accessible to the client, traditional processing of the 
MURL will cause the default Web page to be loaded, at 
which time the computer program will be executed. 
[0017] By way of example, a traditional URL typi- 
cally has a format as follows: 

http :// < server_address ) / < f ilename.ext ) 

In the example of Figure 2A. the traditional URL 
http://www.lucent.com/research/l998/articles.htm is an 
electronic address identifying the file named arti- 
cles.htm in the research/1998 subdirectory on the 
www.lucent.com server. Note that four hyperlinks are 
shown beneath the each article title for requesting the 
article in letter or A4 format and with or without figures. 
[0018] In contrast, the general format of a MURL in 
accordance with a preferred embodiment of the present 
invention has the form: 

http :// ( server_address ) / ( multiiink_default. html) 
?mlink: : < desi =URLi ) . < des2=URL2 ) < des^^rUR 

where deSj is the description string for the ith hyperlink 
and URLj is the electronic address of the ith hyperlink. 
Each URLj may be a traditional URL. a MURL or a logi- 
cal reference of the type referred to above as an indirect 
link. 

[0019] Figure 2B illustrates an exemplary Web 
page employing a multilink in accordance with the 
present invention. Note that only a single hyperlink (a 
multilink) appears for the article titled "NetBlitz: A Novel 
Solution to the 'World Wide Waif" the multilink reading 
"Multi-link for this paper". The format of the multilink 
URL for this article could have the format: 

http-y/www.lucentxom/research/1998/default.htm? 
mlink::letter+fig- 

ures=http://www.lucent com/research/ 

1 998/letfig.htm,letter-f ig- 

ure&=http://www.lucentcom/ 

research/1 998/research/letnofig.htm,A4+fig- 

ures=http:// 

viww.lucent.com/research/1998/A4fig.htm,A4-fig- 
ures= 

http://www.lucent.com/research/1998/A4nofig-htm. 

[0020] Accordingly, upon a user's selection of the 
NetBlitz multilink, the menu generation computer pro- 
gram that had been previously transmitted from the 
proxy computer to the client computer along with the 



NetBlitz Publications Web page containing the multilink 
would be executed to generate the menu of hyperlinks 
to the article. As noted above, in alternate embodi- 
ments, in which the menu generation program is not 

5 appended or a reference to the menu generation pro- 
gram is not embedded within pages having multilinks, 
selection of the multilink may instead lead to a default 
page (i.e.. file), such as shown in Figure 3. containing 
the menu generation program. Specifically, regardless 

70 of whether the menu generation program is executed at 
the client computer or at the server computer containing 
the default menu generation page, the menu generation 
program parses the various individual URLs in the 
MURL and displays a menu of the options. Figure 2B 

75 shows the menu that might be generated in an embodi- 
ment in which a reference to the menu generation pro- 
gram is embedded in the page containing the multilink. 
Note that it preferably appears as a pop-up menu. In an 
alternate embodiment, in which the menu generation 

so program is at a separate page, a Web page is displayed 
containing hyperlinks to the article in (1) letter with fig- 
ures. (2) letter without figures. (3) A4 with figures, and 
(4) A4 without figures formats. The content of the default 
page in Figure 3 is the same as the menu in Figure 2B- 

25 This is also the default page located at 
http://www.lucent.conn/research/1 998/defauIt.htm as 
identified in the MURL 

[0021] Figure 4 is a flowchart demonstrating com- 
munications over a communications network using mul- 

30 tiiinks in accordance with a preferred embodiment of the 
present invention. A server computer first transmits a 
Web page containing a multilink to a proxy computer 
responsive to a client computer's request for the Web 
page as shown at 50. The proxy computer then trans- 

35 mits the Web page to the client computer along with a 
menu generation program which it appends to the Web 
page as shown in step 60. After the Web page is dis- 
played at the user's client computer, the user selects a 
hyperlink as shown in step 70. In step 75, it is deter- 

40 mined if the hyperlink is a multilink. If so, in step 80, the 
menu generation program is run to parse the MURL 
associated with the hyperlink and display a menu of 
hyperlinks, each hyperlink being a user-selectable 
option. The user then repeats step 70 by selecting a 

45 hyperlink from the menu. Since, as noted above, a 
hyperlink in the menu may be another multilink or an 
indirect link, this process is repeated until the user 
selects a hyperlink associated with a traditional URL, at 
\Nh\ch time flow proceeds to step 90, in which the client 

50 computer requests the file associated with the hyperlink 
as identified by the file's URL 90. If the first selected 
hyperlink was not a multilink, as determined in step 75, 
flow proceeds directly to step 90, in which the client 
computer requests the file associated with the hyperlink 

55 as identified by the file's URL, In step 100. the server 
computer then transmits the requested file to the client 
computer in the usual fashion. In step 110, the client 
computer receives the requested file which is displayed 



4 



>: <EP 0998097/V2_L> 



EP 0 998 097 A2 8 

8. The method of any of claims 5 to 7 wherein the plu- 
rality of electronic addresses further comprises an 
electronic address of a default file containing the 
computer program. 

9. The method of any of the preceding claims, further 
comprising the step of: 




by the Web client's browser. 

[0022] It should also be noted that, although a logi- 
cal reference in the form of a multilink URL is most use- 
ful in association with a hyperlink, a multilink URL 
logical reference may be advantageously used inde- 
pendently of a corresponding hyperlinK e.g., for images 
or other files, embedded in a Web page. For example, a 
file identified by a multilink URL logical reference which 
is embedded in a Web page is automatically requested 
by the client computer's Web browser in the process of 
loading the Web page for display at the client computer. 

Claims 

1 . A method of operation of a client computer compris- 
ing the steps of: 

(a) generating a menu of options, at the client 
computer, in response to a user's selection of a 
multilink to a plurality of files; 

(b) transmitting, from the client computer, a 
request for a user-selected file associated with 
a user-selected option. 

2. The method of claim 1 , further comprising the step 
of: 

(c) selecting, at the client computer, the user- 
selected option from the menu of options, the 
user-selected option being associated wth the 
user-selected file, step (c) being performed 
intermediate steps (a) and (b). 

3. The method of claim 1 or claim 2, wherein each of 
the plurality of files has a unique electronic address 
and each of the options are associated with at least 
one of the plurality of files. 

4. The method of claim 3, wherein the request trans- 
mitted in step (b) identifies the unique electronic 
address of the user-selected file. 

5. The method of any of the preceding claims, wherein 
the multilink is associated with a multilink URL com- 
prising a plurality of electronic addresses. 

6. The method of claim 5. wherein the menu of options 
is generated by parsing the plurality of electronic 
addresses to identify each electronic address and 
presenting an option in the menu of options for 
each of the electronic addresses. 

7. The method of claim 6, wherein the menu of options 
is generated in step (a) by a computer program, for 
example a program in the Javascript language, for 
parsing the multilink URL to identify the plurality of 
electronic addresses and generating the menu of 
options. 



(d) receiving, at the client computer, the com- 
10 puter program, step (d) being performed before 

step (a). 

10. The method of any of the preceding claims wherein 
a proxy computer for relaying a communication 

75 between a client computer and a server computer 
interconnects the client computer to the server 
computer and wherein the proxy computer appends 
the computer program to every file or to every file 
containing a multilink URL, transmitted from the 

20 proxy computer, the method further comprising the 
step of: 

(e) transmitting, from the proxy computer to the 
client computer, a file containing a multilink 

25 URL, the file having the computer program 

appended thereto, step (e) being performed 
before step (d). 

1 1 . The method of any of claims 1 to 9 wherein a proxy 
30 computer for relaying a communication between a 

client computer and a server computer intercon- 
nects the client computer to the server computer 
and wherein the proxy computer embeds a ^ refer- 
ence to the computer program in every file, or in 
35 every file containing a multilink URL, transmitted 
from the proxy computer, the metiiod further com- 
prising the steps of: 

(e) transmitting, from the proxy computer to the 
40 client computer, a file containing a multilink 

URL. the file having the reference to the com- 
puter program embedded therein, step (e) 
being performed before step (d); and 

(f) transmitting, from the client computer, a 
45 request for transmission of the computer pro- 
gram to the client computer, step (f) being per- 
formed intermediate steps (e) and (d). 

12. The method of any of the preceding claims, wherein 
so the menu of options comprises hyperlinks associ- 
ated with URLs. 

13. The method of claim 12. wherein at least one of the 
hyperlinks is a multilink. 



55 

14. A servicing computer for servicing a request for a 
file initiated by a client computer connected to the 
servicing computer by a communications network, 
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the servicing computer comprising: 

a memory; 
a processor; 

a first computer program stored in the memory 
for generating a menu of user-selectable 
options responsive to a user's selection of a 
multilink to a plurality of files: and 
a second computer program stored in the 
memory for appending the first computer pro- 
gram to or embedding a reference to the first 
computer program in, a file transmitted by the 
servicing computer. 

15. The servicing computer of claim 14, wherein the 
servicing computer is a server computer 

16. The servicing computer of claim 14, wherein the 
servicing computer is a proxy computer for relaying 
a communication between a client computer and a 
server computer. 

17. The servicing computer of claim 16. wherein the 
second computer program is configured to carry out 
said appending or embedding only with files trans- 
mitted by the servicing computer which contain a 
multilink URL. 

18. A client computer comprising: 

a memory; 
a processor ; 

a first computer program for generating a menu 
of user-selectable options responsive to a 
user's selection, at the client computer, of a 
multilink to a plurality of files: and 
a second computer program for requesting a 
file associated with a user-selected option 
responsive to a user's selection from the menu 
of the user-selected option. 

19. The client computer of daim 18 wherein the first 
computer program is appended to a file containing 
a multilink URL. 

20. The client computer of claim 18 wherein a refer- 
ence to the first computer program is embedded in 
a file containing a multilink URL. 

21. A method of operation of a servicing computer for 
servicing a request from a client computer for a file 
stored on the servicing computer, the method com- 
prising the steps of: 

(a) appending, to the file requested by the cli- 
ent computer, a computer program for generat- 
ing a menu of user-selectable options 
responsive to a user's selection of a multilink; 



and 

(b) transmitting the file to the client computer 
responsive to a request therefor. 

5 22. A method of operation of a servicing computer for 
servicing a request from a client computer for a file 
stored on the servicing computer, the method com- 
prising the steps of: 

70 (a) embedding, in the file requested by the cli- 

ent computer, a reference to a computer pro- 
gram for generating a menu of user-selectable 
options responsive to a user's selection of a - 
multilink; and 

75 (b) transmitting the file to the client computer 

responsive to a request therefor. 

23. The method of claim 22, wherein the servicing com- 
puter stores the computer program for generating a 

20 menu. 

24. The method of any of claims 21 to 23 wherein the 
computer program for generating a menu is 
appended or the reference embedded in step (a) 

25 only if the file contains a multilink URL. 
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NetBiitz Publications 

NelBlitz: A Novel Solution to 'World-Wide Waif. S. Acharya. H. Korth and V. Poosala. 
(letter^fioures . letter-figures . A4« figures . A4- figures) 

Svsteiaatic Hultiresolution and Its Application to the WWW . S. Acharya. H. Korth and V 
Poosala. 

(letter4fiQures . letter-figures . A44fiqures . A4-fiQures ) 

Using Hultiresolution-aware Cache Hanaoement to Improve Web Performance. S. Acharya. 
H. Korth and V. Poosala. 

(letter*fioures . letter- figures . A4* figures . A4- figures ) 



FIG. 2B 
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